With the development of the acquired immunodeficiency syndrome (AIDS) epidemic, the isolation of mycobacteria from blood has become a common problem for clinical laboratories. In this study two methods were used for the recovery of mycobacteria from blood specimens obtained from AIDS patients: (1) direct inoculation of a biphasic medium, and (2) a non-commercial lysis-centrifugation method. A total of 3 consecutive blood samples were taken at 15-minute intervals from each of 50 AIDS patients with clinical suspicion of disseminated mycobacterial disease. Mycobacterium growth was noted in 70/138 blood specimens from 30 (60%) patients. These cultures yielded Mycobacterium tuberculosis in 19 (63%) and Mycobacterium avium complex organisms in 11 (37%) patients. Cultures using the lysis-centrifugation method were positive in 54% of the patients while cultures using biphasic medium were positive in 44% (P > 0.05). The positivity for M. avium complex was higher with lysis-centrifugation (91%) than with biphasic medium (45.4%) (P < 0.05). However, the positivities for M. tuberculosis with the lysis-centrifugation method (89.5%) and direct inoculation in biphasic medium (100%) were similar (P > 0.05). The use of a noncommercial lysis-centrifugation technique is inexpensive, reliable, and can be an alternative method for the diagnosis of mycobacteraemia in developing countries.
Introduction
Following the development of the acquired immunodeficiency syndrome (AIDS) epidemic, an increasing number of secondary disseminated mycobacterial infections has prompted the search for a sensitive method of recovering mycobacteria from blood. The highest diagnostic yield for Mycobacterium avium complex organisms is achieved by lysis-centrifugation culture methods (1, 2) . Such systems are commercially available and are commonly used in the USA and in Western Europe (3, 4) . Diagnosis with the radiometric BACTEC culture medium is more rapid and has a similar sensitivity but requires a radioactive substrate and does not yield isolated colonies (5, 6) . Both methods are too expensive for routine use in developing countries. This prospective study compares the efficiency of two different methods for detecting mycobacterial growth from the peripheral blood of AIDS patients: (1) direct inoculation onto a biphasic medium and (2) an inexpensive non-commercial lysis-centrifugation method. 
Methods

l).
A total of 19 (63%) patients with positive mycobacterial cultures were positive by both methods used. With the lysis-centrifugation method blood cultures were positive for 54% (27/50) of patients, while with biphasic medium blood cultures were positive for 44% (22/50). A comparative analysis of the two methods showed no statistically significant difference (P > 0.05). The mean detection time for lysis-centrifugation and biphasic medium was 42.8 and 58.5 days, respectively. This probably means that the lysis-centrifugation method recovered more viable mycobacteria from blood than did the biphasic medium, despite the lack of a statistically significant difference between them. A comparison of the results obtained with the Lowenstein-Jensen slants and the Middlebrook 7H9 broth used for the isolation of mycobacteria in the lysis-centrifugation method showed that for M. tuberculosis (34% and 42%, resp.) as well as for M. avium complex (45% and 36%, resp.) no statistically significant difference was observed (P > 0.05, results not shown). However, a striking difference was observed when we compared the two blood-culture methods according to the species of mycobacteria recovered ( Table 2 ). The positivity for M. avium complex was higher with lysiscentrifugation (10/11 = 91%) than with biphasic medium (5/11 = 45.4%) (P < 0.05), although the positivity for M. tuberculosis by the lysis-centrifugation method (89.5%) and direct inoculation of biphasic medium (100%) was similar (P > 0.05) (Fig.  1) . Samples from the same patient showed concordant results in 39/50 (78%) patients.
Inexpensive method for diagnosis of mycobacterial infection (6, 8, 9) . This study suggests that M. tuberculosis bacteraemia is common among AIDS patients in Brazil, and some workers have suggested that such bacteraemia has become more frequent (5).
This study also suggests that blood culture is a valuable diagnostic tool when tuberculosis is suspected, even when the culture of other specimens fails to yield the organism. Thus, our observations concur with those of Bouza et al. (10) , but contrast with those of Shafer et al. (6), who did not find blood culture useful for the diagnosis of tuberculosis.
M. avium complex is the most common bacterial infection in AIDS patients in the USA and Europe (3, 8) , but its frequency in developing countries is almost unknown (11) . Our results and those of Barreto et al (12) suggest that M. avium complex infection might be more common in AIDS patients in Brazil than is realized.
The higher yield for isolation of M. avium complex with the lysis-centrifugation method arises because M. avium complex organisms are not usually found free in plasma (1). The lysis of peripheral blood leukocytes releases intracellular mycobacteria, which are concentrated by centrifugation, increasing the sensitivity of blood culture (4). As M. tuberculosis is a true pathogenic bacterium with greater capacity for causing disseminated disease, both methods were sensitive for detecting M. tuberculosis bacteraemia. Although Middlebrook 7H9 broth has generally been found to be more sensitive than tests on solid media, such as the Lowenstein-Jensen slants, the lack of significant difference found here may be due to the relatively small sample size.
The low CD4 lymphocyte T cell counts in patients with positive M. avium cultures from blood (15.9 cells per Fl) are concordant with the findings of some workers who estimate the risk for the occurrence of M. avium bacteraemia to be much greater when the CD4 lymphocyte T cell count is less than 50 cells per 1t (13) (14) (15) (16, 17) . The characteristics used to select patients for this study probably favoured the selection of more complicated cases of tuberculosis. This is supported by the high percentage of patients Inexpensive method for diagnosis of mycobacterial infection with disseminated tuberculosis (78%) in this study and by the fact that all patients had negative tuberculin skin tests.
All three consecutive blood samples from an individual showed concordant results in 39 patients (78%), suggesting that one blood sample is sufficient for the diagnosis of mycobacteraemia. Similar results were found in a retrospective study evaluating the usefulness of paired blood cultures, which demonstrated concordant results in 96% of pairs (18) . None of our patients had fever at the moment of blood collection, which contrasts with the criteria for taking blood samples for the diagnosis of bacteraemia caused by non-acid-fast organisms.
In conclusion, this study shows that blood culture can be performed using a non-commercial, sen 
